Stress-dependent changes in neuroinflammatory markers observed after common laboratory stressors are not seen following acute social defeat of the Sprague Dawley rat.
Exposure to acute stress has been shown to increase the expression of pro-inflammatory cytokines in brain, blood and peripheral organs. However, the nature of the inflammatory response evoked by acute stress varies depending on the stressor used and species examined. The goal of the following series of studies was to characterize the consequences of social defeat in the Sprague Dawley (SD) rat using three different social defeat paradigms. In Experiments 1 and 2, adult male SD rats were exposed to a typical acute resident-intruder paradigm of social defeat (60 min) by placement into the home cage of a larger, aggressive Long Evans rat and brain tissue was collected at multiple time points for analysis of IL-1β protein and gene expression changes in the PVN, BNST and adrenal glands. In subsequent experiments, rats were exposed to once daily social defeat for 7 or 21 days (Experiment 3) or housed continuously with an aggressive partner (separated by a partition) for 7 days (Experiment 4) to assess the impact of chronic social stress on inflammatory measures. Despite the fact that social defeat produced a comparable corticosterone response as other stressors (restraint, forced swim and footshock; Experiment 5), acute social defeat did not affect inflammatory measures. A small but reliable increase in IL-1 gene expression was observed immediately after the 7th exposure to social defeat, while other inflammatory measures were unaffected. In contrast, restraint, forced swim and footshock all significantly increased IL-1 gene expression in the PVN; other inflammatory factors (IL-6, cox-2) were unaffected in this structure. These findings provide a comprehensive evaluation of stress-dependent inflammatory changes in the SD rat, raising intriguing questions regarding the features of the stress challenge that may be predictive of stress-dependent neuroinflammation.